Mutational analysis of beta-adrenergic receptor glycosylation.
The beta-adrenergic receptor (beta AR) contains significant amounts of N-linked carbohydrate. Deletion mutants spanning the four consensus glycosylation sites on the receptor and single amino acid substitutions within the two amino-terminal consensus glycosylation sites reveal that both the amino-terminal sites are utilized. None of the glycosylation-defective beta AR mutants exhibited altered ligand binding in transient expression assays. In addition, the mutant beta ARs which were completely devoid of carbohydrate were capable of coupling to Gs and stimulating adenylyl cyclase in stable L cell lines. In contrast to the wild-type beta AR, the glycosylation-deficient beta ARs expressed in these cells showed a 50% decrease in the level of accumulation on the cell surface. Therefore, while glycosylation of the beta AR does not appear to be essential for receptor function, it is important for correct trafficking of the beta AR protein through the cell.